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(54) SEMICONDUCTOR MANUFACTURING APPARATUS AND MANUFACTURE OF 

SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To provide a cleaning method for a molding 
die, which can automate the entire molding process 
including a cleaning step and can execute the process 
efficiently without damaging a mold releasing agent 
required for releasing a molded product and to provide a 
manufacturing method for a semiconductor device using 
the molding die. 

CONSTITUTION: A space is provided between an upper 
die 1 and a lower die 3 of a molding die, and a cleaner 2 
is inserted into the space. The cleaner 2 has an 
ultraviolet-ray feeding means such as glass fiber, an 
ozone feeding means and a recovering means for ozone 
containing exhaust gas. Contamination such as resin, 
which is attached on the surfaces of the upper die 1 and 

the lower die 3 of the molding die, is removed with the ultraviolet rays and the ozone. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]A semiconductor manufacturing device, wherein it had the following and said cleaner 
is provided with a brush in contact with an ultraviolet-rays feeding means, an ozone feeding 
means, an ozone recovery means that collects ozone and exhaust gas, said upper mold, and 
the Shimokane type. 

A metallic mold which has an upper mold and the Shimokane type and carries out the resin 
molding of the semiconductor chip. 

A cleaner which is inserted between said upper mold and said Shimokane type, and washes 
these upper molds and the Shimokane type surface. 

[Claim 2]The semiconductor manufacturing device according to claim 1 , wherein said 
ultraviolet-rays feeding means is an ultraviolet ray emitting lamp, said ozone feeding means is 
an ozone generating device and said ozone recovery means is an ozone recovery system 
which returns ozone. 

[Claim 3]Said ultraviolet-rays feeding means is glass fiber or an optical guide pipe connected 
to a UV generating lamp, and said ozone feeding means, The semiconductor manufacturing 
device according to claim 1 , wherein it is the ozone delivery pipe connected to an ozone 
generating device and said ozone recovery means are the ozone recovery pipes connected to 
an ozone recovery system which returns ozone. 

[Claim 4]The semiconductor manufacturing device according to any one of claims 1 to 3 
attaching heating apparatus to said ozone feeding means. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the plastic package manufacturing installation of 
a semiconductor device, and relates to the method of washing the automatic molding 
apparatus which can wash the dirt of a metal mold especially, and a metal mold. 
[0002] 

[Description of the Prior Art]The method of carrying out the resin seal of the semiconductor 
device with organic matters, such as a synthetic resin, is among the art which protects the 
semiconductor device of semiconductor devices, such as IC and LSI. A resin seal is excellent 
in mass production nature, and since it is also low cost, it is adopted as many semiconductor 
devices. Although the method of not using metal molds, such as the potting method, is also 
known by the resin seal, transfer moulding is carried out using the present metal mold in many 
cases. This method sets to the cavity of a bottom part the leadframe which laid the chip which 
should be closed to the metallic mold which consists of a punch beforehand heated to a fixed 
temperature, and a bottom part, and closes the metallic mold. Tablet-like resin is heated by a 
high frequency pre-heater, in order to improve mobility inside a metallic mold, this is put into a 
pot, the plunger of transfer is operated, and through a runner and a gate, the heated resin is 
injected into a cavity, is pressurized and is fabricated. In this case, pressing is carried out by 

about 20 to 100 kg/cm 2 about 1 to 3 minutes until resin hardens to some extent. Although a 
cavity takes and a number is based also on the size, they are several 1000 pieces from one 
piece. Marking is tested and carried out, after opening a metallic mold, separating mold goods 
from a cull runner, carrying out postcure after that and processing de-burring, plating, cutting, 
etc., when hardening of resin progresses and it can take out from a cavity. Thermosetting resin 
or thermoplastics may be sufficient as the material used for mold resin, and an epoxy resin, 
silicone, a silicone epoxy resin, polyacetal resin, polyimide resin, etc. are used. 
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[0003] 

[Problem(s) to be Solved by the lnvention]Usually, in carrying out mold resin closure of the 
semiconductor device within a metallic mold, the shaping is based on injection molding, blow 
molding, or extrusion molding. However, in performing such shaping, the compound which the 
gas emitted while repeating shaping and performing it solidifies, or is contained in the 
constituent of mold resin or a release agent will deposit, and it will adhere on the surface of a 
metallic mold. This affix serves as dirt, the dimensional accuracy of mold goods is spoiled, and 
it may be transferred on the surface of mold goods, and that appearance may be spoiled or 
poor mold release of the mold goods from a metallic mold may be caused. Therefore, when 
washing of a metallic mold manufactures a semiconductor device, it is indispensable work. The 
cleaning method of the metal mold performed now, The method of using cloth and absorbent 
cotton and removing an affix after applying a penetrant remover to a metallic mold, Wiping with 
the method of fabricating by the usual process condition by melamine resin etc., and removing 
an affix after penetrant remover spreading, etc. the penetrant remover itself is lacking in 
detergency, and according to a help, It is difficult to remove an affix thoroughly to details in the 
complicated metallic mold which needs a great labor and time and is used for precision 
shaping also about the wiping. In washing of the above conventional metallic molds, the 
automatic contrivance of a molding apparatus is once stopped and it is performed by 
fabricating this using washing resin. However, this washing resin starts post forming BARAKE, 
or molding step full automatic-ization including washing becomes difficult. 
[0004]lt must check that fabricated mold release recovery resin when a product was fabricated, 
or fabricated the straw man, or the mold release state has become good. Decomposing and 
removing this is also known by irradiating the affix of a metallic mold with ultraviolet rays (refer 
to JP,60-250915,A). According to this method, ozone is generated from oxygen in the air by 
the low-pressure mercury lamp which ultraviolet rays generate, for example, but this ozone can 
also expect the scientific auxiliary effect of affix decomposition. However, since that quantity 
obtained is at most about 300 ppm, in this Prior art, an exceptional cleaning effect is not 
accepted and is not clear in that washing temperature. This invention is accomplished 
according to such a situation, and is aimed at providing the semiconductor manufacturing 
device which full automatic-ization of a molding step including a washing process is enabled, 
and uses the dirt on the surface of a metallic mold for the cleaning method of the metal mold 
which can be removed effectively, and this. 
[0005] 

[Means for Solving the Problem]This invention is carrying out the feature of removing dirt 
adhering to the surface of a metallic mold which a molding apparatus heated by ultraviolet rays 
in atmosphere in which ozone exists. Namely, a metallic mold which a semiconductor 
manufacturing device of this invention has an upper mold and the Shimokane type, and carries 

http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 3/3/2008 



JP,06-216175,A [DETAILED DESCRIPTION] 



Page 3 of 3 



out the resin molding of the semiconductor chip, It is inserted between said upper mold and 
said Shimokane type, have a cleaner which washes these upper molds and the Shimokane 
type surface, and said cleaner, It is characterized by having a brush in contact with an 
ultraviolet-rays feeding means, an ozone feeding means, an ozone recovery means that 
collects ozone and exhaust gas, said upper mold, and the Shimokane type. Said ultraviolet- 
rays feeding means can be an ultraviolet ray emitting lamp, said ozone feeding means can be 
an ozone generating device, and said ozone recovery means can be an ozone recovery 
system which returns ozone. Said ultraviolet-rays feeding means is glass fiber or an optical 
guide pipe connected to a UV generating lamp, and said ozone feeding means, It can be the 
ozone delivery pipe connected to an ozone generating device, and said ozone recovery means 
can be the ozone recovery pipes connected to an ozone recovery system which returns ozone. 
Heating apparatus can be attached to said ozone feeding means. 

[0006]A process at which a manufacturing method of a semiconductor device of this invention 
heats a metal mold, A process of laying a leadframe which carries a semiconductor chip in the 
Shimokane type of a metal mold, and mold clamp carrying out of an upper mold and said 
Shimokane type of this metal mold, A process of pouring in mold resin fused to said metal 
mold, and a process of hardening said poured-in mold resin, A cleaner is inserted between a 
process of taking out said leadframe from said metal mold, and said Shimokane type and said 
upper mold, UV irradiation and ozone decompose dirt on the surface of a metallic mold using 
an ultraviolet-rays feeding means, an ozone feeding means, an ozone recovery means, and a 
brush of this cleaner, and it is characterized [ 1st ] by having a process removed with said 
brush. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1]The sectional view of the molding apparatus equipped with the cleaner of this 
invention. 

[Drawing 2]The sectional view of the molding apparatus of this invention. 
[Drawing 3]The top view of the metallic mold of the molding apparatus of this invention. 
[Drawing 4]The sectional view inside the cleaner of the molding apparatus of this invention. 
[Drawing 5]The sectional view inside the cleaner between the metallic molds of the molding 
apparatus of this invention. 

[Drawing 6]The top view of the cleaner of drawing 5. 
[ Drawing 7]The top view of the cleaner of this invention. 

[Drawing 8]The rate improvement ratio of a light reflex and ozone level characteristic figure of 
this invention. 

[Drawing 9]The rate improvement ratio of a light reflex and ozone level characteristic figure of 
this invention. 

[Drawing 10] The rate improvement ratio of a light reflex and UV irradiation time-characteristics 
figure of this invention. 

[Drawing 11 ]The flow chart figure showing the molding step of this invention. 

[ Drawing 12 ]The Shimokane type top view which carries the leadframe of this invention. 

[Description of Notations] 

1 Upper mold 

2 Cleaner 

3 Shimokane type 

1 1 Lower platen 

12 Movable platen 

13 Tiber 
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14 Upper platen 

15 Cavity 

16 Sub-runner 

18 Pot 

1 9 Leadframe 

20 Arm 

21 Ultraviolet-rays delivery pipe (glass fiber) 

22 Ozone delivery pipe 

23 Ozone recovery pipes 

24 Brush 

25 The frame of a cleaner 

26 Mold resin 
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DRAWINGS 



[Drawing 1] 




[ Drawing 2] 




[ Drawing 3] 
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[Drawing 6 ] 
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[ Drawing 9 ] 
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(54) SEMICONDUCTOR MANUFACTURING APPARATUS AND MANUFACTURE OF SEMICONDUCTOR 
DEVICE 

(57)Abstract: 

PURPOSE: To provide a cleaning method for a molding die, which can 
automate the entire molding process including a cleaning step and can 

execute the process efficiently without damaging a mold releasing agent JJl J4 J3. 



required for releasing a molded product and to provide a manufacturing 
method for a semiconductor device using the molding die. 
CONSTITUTION: A space is provided between an upper die 1 and a 
lower die 3 of a molding die, and a cleaner 2 is inserted into the space. 
The cleaner 2 has an ultraviolet-ray feeding means such as glass fiber, 
an ozone feeding means and a recovering means for ozone containing 
exhaust gas. Contamination such as resin, which is attached on the 
surfaces of the upper die 1 and the lower die 3 of the molding die, is 
removed with the ultraviolet rays and the ozone. 
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